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Paper 7

ON THE FISHERY AND POPULATION DYNAMICS
OF SEER FISH SCOMBEROMORUS COMMERSON

(LACEPEDE) OFF TUTICORIN (GULF OF MANNAR)

H. Mohamad Kasim and K. M. 8. Ameer Hamsa
Central Marine Fisheries Research Institute, Cochin - 682 031

ABSTRACT

On an average 34 476 t of seer tish were landed in India during 1982-1985. Scomberomorus
gultatus constituted BOY, of the total catch, $. commerson 49.1%, S lineolatus 0.6% sod
Acanthocybium solandri 0.3%. n Gulf of Monnw, seer fish are exploited by dvift gill nets of
different mesh sizes, hooks and lines, trawl nests and to a llmited extent by shore-zsines. On an
aversge 421.4 ¢ of seer fish ars being landed snnually by all these gears slong Tuticorin coast. The
dritt gitl net, paruvalai landed on an average 166.7 t at the catch rate of 46.5 kg per unit. Hooks and
lines (anded annually 143.2 t at ihe catch rate of 14.6 kg per unit snd trawl nets 113.4 t at "the caich
rate of 3.04 kg per unit. The smaller mesh sized drift gill net, podivalai landed on an average 101t
annus!ly st the catch rate of B.65 kg per unit.

The fishery of seer fish in Tuticorin is supported by Scomberomorus commerson (91%),
S. lineolatlus 6.9%)) and  S. gutiatus (2.1%,}. The growth In lengith of S commerson, estimsted
from length frequency studies, can be expressed by ithe von Bertalanfty growth formula (VBGF), Lt =
1938 (V.o .0:2008 (t + 0.0838) The growth in weight may be expressed as Wt =~ 32002 {1 -

o0 2214 (t+ 01297} )%, Thoe natursi, total and fishing martality rates have bean estimeted with raspect
to different gears. The vield per recruiiment for different combinations of age at first capture and
fishing mortality rates for the provaiting M K ratio is estimated and given In the form of yield isoplath,
The estimated optimum =ga of sxploitation is 3.88 years and the potential vield per recruit is 1749 g.

The highly selective gears like the drift gill net, paruvalai snd hooks and lines have been
observed to exploit seer fish resource very effectively and more number of largar individuals have been
casught, Therefers, exploitation by partvalal with still  larger mesh size end hooks and lines may be
encouragad for enchancing the production of this resource.

INTRODUCTION

Seer fishes are commercially important
scombroids caught all along ths coastal waters
of india. Though this resource forms a good
fishery all along the Indian coast, the informat-
ion available on the tishery and biology of the
component spacies are limited. Hornell (1917)
dealt the seer fish fishery of Tuticorin coast
along with other important fishes. Subsequantly
Chacko et. a/. (1962) have studied the scom-
broid fishery of Madras State. Silas (1982) has
given an account on the fishery of seer fish
while dealing in detall the fishery of tuna,
sailfish and marlins along the Tinnevsli coast.
Biological aspects like food and feeding, growth
and spawning of different species of seer fish
have been studied by several workers (Vijaya-
raghavan, 1955; Krishnamoorthi, 1957; Nayar,
1968; Kaikini, 1960; Rao, K. Srinivasa, 1962;
Kumaran, 1962). Devaraj (1977, 1982) has
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worked in detail the growth and biology of seer
fishes in Palk Bay. A detailed account is given
on the fishery, extent of exploitation and
population dynamics of the dominant species
Scomberomorus commerson in this paper.

FISHERY

Fishing ground, season, craft and gear

This resource is being exploited all along
tha Indian coast by both mechanised and non-
mechanised fishing units althrough the vyear by
employing different types of gears like drift gill
net, hooks and lins, trawl net, shore- seine etc.
Present exploitation is limited to the nearshore
watars upto the depth of 50 m by trawlers and
bsyond 60 m by drift gill net and hooks and
line units. Drift gill nets are of ditferent types
varying in mesh size from 256 mm 1o 205 mm
with different vernacular names from region to
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region. Smaller mesh sized gill nets are
employed for exploiting smaller clupeids like
sardines and anchovies and the bigger onae for
sharks and rays.  Gill nets with larger mesh
size from 120-170 mm have been observed
very efficient in catching seer fish. Hooks of
diffarent sizes are used in hand line, long tine
and trolling. The gill nets and hooks and lines
have been found to be highly selective and
exploit this resource effectively wheteas the
trawl net and shore-seine are less selective and
only smaller individuals of seer fish are caught
more in these gears. Though this resource is
exploited althrough the vyear, the peak period
of fishing is during July to September off
Tuticorin as in the west coast and November
to January along the east cost.

Rate of exploitation

On an average 34,476 t of seer fish woere
landed in India in a year during 1982-83 to
1934.85 period (Table 1), The catch was
constituted by the king seer, Scomberomorus
commerson (49.1%), spotted seer, § guttatus
(509%), streaked saer, S. lingolatus (0.6%,) and
Acanthocybium solandri (0.3%,). S commerson
constituted the major portion of the catch
during 1982-83 and 1984-85. This species
occurs predominantly along the southern coasts
of India and 8. guttatus occurs in good sbun-
dance on the northern coasts of India. 8.
lingolatus and A. sofandri do not form a fishery
anywhere and the occurrence of the latter is
very sparce. This resource is exploited mostly

TABLE 1
Specieswise all India seer fish landing in tonnes from 1382-83 to 1984-85*

Year
\ . . ) .. e e Ave 8 0
Spacies 1982 - 83 1083 - 84 1984 - 85 8 Vo
S. commerson 19,799 13,433 17.548 16,926.7 49.1
S. lineolatus 176 286 186 216 0 0.6
S. guttstus 13,627 21,900 16,218 17.248.3 50.0 -
A. solandri g 201 44 84.7 0.3
Total 33,611 35,820 33,996 34,475.7
*Anon 1986

by drift gill nets and trawl nets along the
northern coasts of India (Sudhakara Rao and
Kasim, 1985; Kasim and Mohamad Zafar Khan,
1936). In southern coasts hooks and lines are

also employed in addition to drift gill nets,
trawl nets end shore-seines.

The fishery of seer fish in Gulf of Mannar
is commercially very important as the fishermen
migrate from northern coast of Tamil Nadu for
exploiting this resource along with tuna during
the peak fishing season from July to Saptemnber
avery yvear. Among the different gears operated
off Tuticorin, Chalavalai a type of drift gill net
with mesh size 25-35 mm always landed only
a very small size groups of seer fish during
April-June and sometimes during September-
November, whereas the podivalai another type
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of gill net with mash size 70-100 mm and trawl
net land little bigger size groups. Paruvalai, a
drift gitl net with mesh size 120-170 mm and
hooks and line always land bigger size groups
and the larger individuals are dominant in the
catches of these gears.

The obsesrvation on this fisheary during
1980.85 along Tuticorin coast in Gulf of
Mannar reveals that annuatly 421.4 t of seer
fish were landed by paruvalai, podivalai, hooks
and line and trawl net. Among the three species
S. commaerson constituted the major portion of
the catch (919%,) followed by S. flinsofatus
(6 9%) and S. guttatus (2.1%). The occurrence
of A. solandri was very rare. Paruvalai landed on
an average 166.7 t at the catch rate of 46.5kg
per unit. There has been a decline in the catch
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TABLE 2

Species composition, total catch, effort and catch per unit effort of seer fish
landed by differant gears operated off Tuticorin.

S. commer- 8. lineola- 8. gutta-

Gear Yeaar Total Effort CPUE
son tus tus )
(kg) {kg) {kg) (kg)  (units) (kg)

Drift Gill 1850 197101 32194 2316 231611 3874 59.8
net 1981 136508 35837 779 173124 3964 43.7
Paruvalai 1982 144175 12688 757 157620 4049 38,9
1983 54810 8337 1336 64482 1584 40.7

Average 133148 6 22264 1296.8  156709.3 3367.8 465
1980 19159 2783 1004 23036 1791 12.9

1981 3221 269 159 2639 531 6.9

Podivalai 1982 3779 1065 420 5264 1119 4.7
1983 7348 731 157 8236 1206 6.8

Average 8376.8 1209.5 457.5 10043.8  1161.8 8.7
Hooks & 1980 185770 5095 365 192130 11723 16.4
lines 1981 96797 1166 — 97973 7462 13.1
1982 1652078 4756 845 157479 8979 17.56

1983 111004 6037 188 117229 10476 11.2

Average 136412.3 44885 299.5 141202.8 9660 14.6
1984 62886 2066 3471 68423 29603 2.3

Trawl net 1985 129276 1091 6845 137212 38177 3.9

1986 124943 465 9290 134698 44228 3.0
Average 106701.7 1207.3  6535., 1134443 37336 3.04

rata trom 1930 with marginal increase in 1983,
Podivalai tanded only 10 t in a year at ths catch
rate of 8.65 kg per unit. The trend in the catch
rate was as observed in paruva/ai. Hooks and
kne units have landed t471.2 t annually at the
catch rate of 14.6 kg pser unit and the catch
rate was fluctuating. Trawlers landed on an
average 113.4 tin a year during 1984.86 at the
catch rate of 3.04 kg per unit (Table 2).

POPULATION DYNAMICS

The catch statistics of different gears reveal
that the seer fish catch is constituted mostly
by the king seer, S. commerson. |t was felt
esgential that various population parameters
such as the growth, montality rates and yield
per rocruitment of this species have to be
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studied for providing required information for
better management of the fishery of this species.
Forkal length in mm and wet weight in g of
this species were collected at random from
catches of different gears for length frequency
ani length-waight relationship of . commerson
can bas expressad as Log W = - 1.8599 +
2.8479 Log L. '

Growth

The gearwise primary data on the obsservad
length frequency wers initially raised to the
day’s catch and then to the month‘'s catch to
obtain the woeighted length frequency at an
interval of 26 mm. For the purpose of growth
estimation the length frequency data from trawl
and drift gill net were used as these gears are
operated in the same fishing ground. A com-
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Fig. 1. Tracing ol ths progression of modes by scatter
disgram of modaf length-month for Scomberomo-
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bination of *‘Petersen method* and '‘Maodal
progression analysis** was used by plotting the
modal lengths in the length frequency in the
torm of a scatter diagram. The progression of
the modes is indicated by eye-fitted lines and
these lines are extrapolated free hand so that
they intersect the time axis indicating the time
of brood origin as shown in Fig 1. The average
sizes obtained from the modes traced in this
way indicate roughly the length attained by the
king seer in consecutive menths These values
wete plotted against respective months and
the curve fitted through the plots reptesents
the growth curve of this species (Fig 2). The
half vearly growth of this species obtainad from
this analysis is 224 mm, 382 mm, 529 mm,
665 mm, 795 mm, 807 ram, 1015mm and 1088
mm in 0.5 1.0, 1.5, 2.0, 25, 3.0, 35, and 4.0
years respectively. These data were further
analysed as per the method of Bagenal (19685)
by regressing Lt+t on. Lt to obtain growth
parameters like Lo, Kandt, . The growth in
langth of S. commerson may be expressed as
per von Bertalanffy growth equation, Lt = 1938
(1 - -0 2008 (t .4 0-0838) ) gnd the growth in
waight, Wt = 32002 (1 - e -0-3214 ( t 1 0 1207))3,

Mortality rates

The total mortality coefficient (Z) is esti-
mated for 8. commerson as per Beverton and Holt
K(Lw-L)

L -Lle

where Lo and K are parameters of von Bertal -
anffy growth equation, L is the mean length in
the catch and Lc is the mean length at first
capture. Lc is normatly estimated from select-
ion experiments, which, however, are rather time
and resource consuming. The Lc of 8. commer-
son for different gears have been estimated from
the ascending limbs of the catch curves of the
respective gear (Pauly, 1934; Devaraj, 1983)
and it varied from gear to gear depending on
its selectivity. The estimates of Z obtained by
the above said method for ditferent gears are
given in Tabie 3.

{1956) method from the relation Z =

The natural mortality coefficient (M) is
estimated by regressing the annual effrort on Z
as per the relation Z = M + qf, where g s the
catchablity coefficient, which relates f and
fishing mortality rates (F) through F = qxf.
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TABLE

Estimates of Z obtained from the average mean size at first cepture (Lc) as per

PARUVALAI {Lc 512.6mm)

HQOKS Er LENES (Lc 576mm)

Year Effort — : Effort —

(units) L (mm) z F (units) L {(mm) z F
1980 3874 698.8 1.33 1.05 11723 815.7 0.94 0.56
1981 3964 681.3 1.49 1.07 7462 869.0 0.73 0.36
1982 4049 664.6 1.68 1._10 8979 848.3 0.80 : 0.43
1983 1584 778.9 0.87 0.43 10476 832.6 0.86 - 0.50
Average 3368 7056.9 1.28 0.91 9660 841 .4 0.83 0.47
Catchability 0.000271125 0.000048121
coefliciant 'q’
M 0.43 0,37
Average M 1.28-0.91 = 0.37 0.83 - 0.47 = 0.36
Considersble  difficulties are  experienced
in  obtaining reliable estimates of M for "noo-,y' Ma
tropical fishes by several workers (Pauly, 2

1980; Srinath and Alagarja, 1982; Yohannan,
1982; Devaraj, 1983). !n the present study,
M varied from 0.37 in hooks and line to Q.57
in trawal net. The independent estimate of
M for S. commerson ss per Pauly (1980} is
0.45. Devaraj (1983) has estimated the M to
be 0.4 for this species in Palk Bay. The average
value of M obtained from all the four gears is
0.48 {Table 3).

PE R

Yield per recruit

YIELD

Yield per recruit estimated as functions of
different fishing mortality rates and keeping
the age at first capture constant for different
M/K ratios are shown in Fig 3. The ‘F max’
which can produce the highest yield increases
with the increase in M/K ratio. Yield per recruit
estimated as functions of varying fishing mort-
ality rates and different age at first capture for
the prevailing M/K ratio 2.0 are given in the
from of yield isopleth diagram in Fig 4, wherein
the eumetric fishing curve (line A-A) and maxi-
mum sustainable yield curve (line B-B) are
also given. The optimum age of exploitation
is defined as the age when the brood attains
its maximum weight (Beverton and Holt, 1957)
and potential yield per recruit is the quantity
corresponding to this weight as a function
of infinite fishing intensity (Ricker, 1945;
Holt, 1968), The estimated optimum age
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Yiald per recruitment of S, comimerson at differ-
ent M/K ratios and various flshing mortality coef-
ficients.
are indicatnd for sach curve. -

of exploitation for S. commerson is 3.88 vears
and the potential yield per recruit estimated as
per Krishnankutty and Qasim (1968) is 1749 g
which is indicated in the yield isopleth diagram.
The age at first capture pertaining to different
gears presently employed in Tuticorin are indi-
cated in the isopleth diagram with yield max

and corresponding F which can produce the
yield max,

CMFAI
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8everton and Holt method (1956) and estimates F by régressrhg effort on Z.

PODIVALAI (Lc 325 mm)

TRAWL NET (Lc 212 6 mm)

Effort — Year . Effort —
units) L {mm) Z F {units) L fmm} Z F
1791 408.2 3 69 2.90 1984 29003 359 6 2.15 1.63
831 488 5 1.66° 0.86 1985 38177 342.2 - 2.47 2.04
1119 466.2 2.90 1.81 1986 44228 ‘321.3 298 2.34
1206 458.7 2.22 1.95 : .
1162 457.9 2.23 1.58 37136 341.0 2.49 1.97
0.001609674 0.00005292
0.65 0.57
2.231.88 = 0.35 249-197-062
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tsopleth disgram for yietd per recruit in grams
of 8. commerson population in Gulf of Mannar,
The line A-A indicates the sumetric fishing
curve and the line B-B the maximnm sustainable
yield curve. The potentisl yleld per recrult of
1749 ¢ is also shown.

Fig. 4.

The vyield per recruit for different age at
first capture pertaining to different gears are
shown in Fig 5. The F max which can produce
the yield max has not exceeded 0.5 for any of
the gears; whereas the prevailing fishing mort-
ality coefficient of these gears are well above
0.5 except the F for hooks and line (Table 3).
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Yisld per reciuitment of & commerson et ditfer.
ent fishing mortality rates end different age st first
capture pertaining to ditferent gear for the prevai-
ling MJK ratio 2.0-

Fig. B.

This indicates that the present eifort input by
by paruvalai, pohivalai and trwal net in Tuticorin
is higher than the required levels and do not
commensurate with the yield The stock of
S. commerson is under higher fishing pressure
by these gears in Tuticorin waters. The incre-
ase in the overall production of seer fish by
further increase in the effort of any of these
gears without due consideration on the increase
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in age at first capture, may not be appreciable
as the yield per recruit tend to decline in higher
fishing intensity for the prevailing age at first
‘capture. ' '

FISHERY MANAGEMENT

The fishery of seer fish in India is supported
~ by the king and spotted seer whereas in Gulf of
Mannar it is mostly by the king seer. The
suggestions made here are valid only for Guif of
Mannar as the present study deals with the
data collected at Tuticorin coast in detail. The
fishing mortality coefficient, which varied from
0.47 for hcoks and line to 1.97 in traw! net
indicates that the present effort input by all
the gears except hooks and iine are highser than
the required optimum effort and the yield is
not commensurate with the effort expended.
A moderate increase in age at first capture by
these gears may improve the yield, Increase
in mesh size. |Increasing the mesh size of traw!
net is not possible as the main aim of this gear
is to exploit some other resource. Since as
much as 113.4 t of seer fish of mostly smaller
size groups are landed by trawl net, this gear
may be considered as the most unfavourable
for the exploitation of seer fish, Podivolai is
mainly employed to exploit the resources like
hilsa. chirocentrids, mackerel, belones stc.
Though a very limited number of podivalai are
in vogue, this gear is also not suitable for
proper exploitation of seer fish.  Thersfore,
paruvalai with increase in mesh size to 170-190
mm and hooks and line may be considered well
suited for the exploitation of this resource angd
operation of fhese gears may be encouraged for
easing the prevailing higher fishing pressure
and to increase the .seer tish production as well,
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